Statistical comparisons of the floras associated with juvenile periodontitis, severe periodontitis, and moderate periodontitis indicated that differences in the bacterial compositions of affected sites in these populations were not statistically significant. The subgingival flora of affected juvenile periodontitis sites was statistically significantly different from the adjacent supragingival flora and from the subgingival floras of people with healthy gingiva and of children with developing (experimental) gingivitis. However, the subgingival flora of affected juvenile periodontitis sites was not significantly different from the flora of sites with gingival index scores of 1 or 2 in adults with developing (experimental) gingivitis. Of 357 bacterial taxa among over 18,000 isolates, 54 non-treponemal species, 2 treponemal species, and mycoplasma were most associated with diseased periodontal sulci. These species comprised an increasing proportion of the flora during developing gingivitis and constituted over half of the cultivable flora of diseased sites.
Classical juvenile periodontitis (JP) often has been considered to be a distinct periodontal disease that is distinguished by destruction of tissue and bone associated almost exclusively with the first molars and incisors of periadolescent children (21) . There are indications that the disease is familial (1, 3, 7, 24) , and a high proportion of the patients has high serum antibody levels against Actinobacillus actinomycetemcomitans (4, 8, 22) . Several authors strongly suggest a causative role for that species (4, 8, 9, 23, 27, 30) . However, studies of the total flora of JP have been limited. For a determination of the possible bacterial causes of destruction, the floras in periodontal pockets and gingival sulci of patients with classical JP were analyzed and statistically compared with those of patients with moderate (14) or severe (17) periodontitis, subjects with gingivitis (15, 16) , and subjects with healthy gingiva.
MATERIALS AND METHODS
Subjects. For the main study, using nonselective bacteriological methods, samples were collected from 21 individuals with localized JP. The clinical definition of JP and the clinical examinations performed were as described previously (2) . The age range of the subjects was 10 through 28 years (median age of 20). Seventeen were black and 4 were white; 15 were female and 6 were male. Samples from 20 of these subjects were cultured for all bacteria; samples from one were cultured for spirochetes only. All subjects in this group were examined and bacteriologically sampled in Richmond at Virginia Commonwealth University (VCU/MCV).
Samples from 14 additional JP subjects were cultured only on selective media. Eight of these subjects were sampled in Baltimore at the University of Maryland, and six were sampled in Richmond. Of these 14 subjects, 12 were black, 1 was Asian, and 1 was Caucasian; 8 were male and 6 were female. The age range was 12 to 27 years; the mean age was 19 .
Samples. The teeth were isolated with cotton rolls, and the sample sites were gently dried with sterile cotton swabs. The accumulated supragingival plaque at the sites to be sampled was removed as completely as possible with sterile tooth-* Corresponding author.
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'Distance from gingival margin to base of pocket.
d Distance from cemento-enamel junction to base of pocket.
were most specifically associated with the depth of the periodontal pocket or site of tissue destruction. Subgingival samples from the second group of 14 subjects, to be cultured only on selective media, were collected only from affected sites. Each of the 18 samples from the eight patients sampled at the University of Maryland was collected"with one paper point inserted to the depth of the sulcus for 10 s. Each of the 13 sites from six patients at VCU/MCV was first sampled by paper point and then immediately by scaler. In all cases, microscopic counts, dilutions, and inoculation of media were performed immediately after sampling, before incubated transport of cultures to Virginia Polytechnic Institute and State University for isolation and identification.
Culture procedures. Methods for bacterial isolation and identification and statistical analyses were identical to those described earlier (16, 17) . Briefly, immediately after sampling, the tip with the sample or the paper point was placed in prereduced, anaerobically sterilized broth under oxygenfree CO2. Samples were dispersed by shaking with 100-,umdiameter glass beads, diluted in prereduced salts solution, and cultured in roll tubes of BHIA-D4 medium containing rabbit serum and on reduced anaerobic blood agar plates (BHIA-D4 basal medium with 5% [vol/vol] rabbit blood) (16) . Portions of the same dilutions also were inoculated to media (16) for the isolation of treponemes and mycoplasma. After 5 days of incubation, bacterial colonies were picked without selection, in a randomized pattern, to obtain a representative cross section of the flora. Usually, 15 colonies were picked from roll tubes and 15 were picked from plates. All resulting cultures were streaked and repicked. If more than one morphotype or colony type was present, each was isolated and identified. Identification was made by electrophoretic analysis of the soluble cellular proteins (without sodium dodecyl sulfate) (12) and by biochemical and chromatographic procedures (6), supplemented with appropriate tests as required for facultative or nutritionally demanding taxa. Undescribed species were assigned letter and number designations.
Actinomyces species were serotyped with fluorescent-antibody conjugates. Strains of actinomycetes that failed to react with available monovalent fluorescent-antibody conjugates, denoted by (-) below, were assigned to the species that they resembled phenotypically. Spirochetes were enumerated from the highest dilutions that produced growth . 0 a-ft-er incubation for 5 to a Probability of null hypothesis: ***, P < 0.001; **, P < 0.01; *, P < 0.05.
subgingival floras of diseased sites differ significantly from subgingival floras of healthy sites.
Because there was not a significant difference in the subgingival floras of juvenile, severe, and moderate periodontitis and adult gingivitis sites with GI scores of 2, these floras were combined to represent the "disease" flora. This flora was compared with the combined floras of all other sites and categories, which represented the "nondisease" flora. There were 171 species that were found to occur in greater proportions in the disease subgingival flora than in the nondisease flora (Table 5) , and 167 species that were detected in equal or greater proportions in the nondisease flora (Table 6) .
It is reasonable to assume that species that play an important role in periodontal destruction should occur in greater proportions in the flora of diseased sites than in that of other sites, and that they should make up at least a modest fraction of the flora. The 53 non-spirochetal species that each constituted at least 0.1% of the disease flora and that were found in at least twofold greater proportions in diseased sites as compared with other sites are listed in Tables  7 and 8 . Most of these species were present in sites affected with juvenile, moderate, or severe periodontitis; they represented 52% of the total cultivable flora in sites affected with moderate periodontitis and 60 to 61% of the flora in sites affected with juvenile and severe periodonitis (Table 7) . With the exception of unaffected subgingival sites in patients with JP, where they were 31% of the flora, their next greatest concentration was in adult gingivitis sites with GI scores of 2. Several of these species increased during the development of experimental gingivitis, and in those trials some of these species were not detected until gingivitis had reached GI scores of 2 (16) .
The distribution of frequency of occurrence of these species (Table 8) is reasonably similar to the distribution of their concentrations in the flora, indicating that for most species, single subjects did not greatly affect the observed proportions of the flora.
Until it can be established whether the composition of the flora changes during active progression of the lesion or whether the patient resistance changes to allow periodic progression of destruction by floras that are not destructive at other times (studies in progress), we cannot determine whether those species that occurred infrequently in high proportions of the flora indicate (i) "the only active sites observed" (ii) less usual etiology, or (iii) simply occasional commensalism. Different sites with comparable destruction in the same patient often harbor floras of statistically significantly different compositions (13) . Therefore, during active destruction, either change in flora composition or change in patient resistance without change in flora composition is equally possible. Because we have included all species that represent as little as 0.1% of the disease flora, and we have evidence from sequential clinical measurements that at least a few of the sites were active sites, species that are agents of destruction almost certainly are included in the suspect list.
Analyses similar to those above were made with mycoplasma and treponemal isolates. These data were treated separately because they are based on results from selective media and are not directly comparable. The observed incidence is from 104 to 106 cells in each sample rather than 30 colonies taken at random to represent the sample. The incidence of mycoplasma and treponemes in each of the subject categories is shown in Table 9 . The distribution of several of these species is similar to that of the 53 non-treponemal species that are specifically associated with diseased sites.
Lambda analyses of the mycoplasma and spirochete data were based upon the logarithm base 10 dilution in which the species were observed (Table 10) . Again the subgingival floras of persons with juvenile, moderate, and severe periodontitis were not significantly different from each other but were statistically different from most other sites. Therefore, the floras of the diseased sites were combined and compared with the combined floras of all other sites (Table 11 ). The data indicate that Treponema denticola and the "large treponeme" are most specifically associated with diseased sites. Strong associations between Capnocytophaga species and the subgingival flora of juvenile periodontitis have been reported (18, 19, 23, 25) . Data from the present and related studies do not support this specific association. All three recognized species and total Capnocytophaga isolates were found with greater frequency in floras of healthy gingiva, and in supragingival floras of periodontitis conditions, than in the subgingival JP flora. Incidence and proportions of Capnocytophaga species also were greater in experimental gingivitis in children than in JP subjects ( (10, 19, 27, 30) . Therefore, we used the selective media of Mandell and Socransky (10) and of Slots (26) 
